ABSTRACT This study aimed to find the association between job satisfaction and radiation protection knowledge, attitude and practice of medical radiation workers occupationally exposed to ionizing radiation. In this crosssectional study, 530 radiation workers affiliated to Tehran University of Medical Sciences completed a knowledge, attitude and practice questionnaire on protecting themselves against radiation and Job Descriptive Index as a job satisfaction measure during May to November 2014. Opportunities for promotion (84.2%) and payment (91.5%) were the most important factors for dissatisfaction. Radiation workers who were married, had more positive attitudes toward protecting themselves against radiation, and had higher level of education accounted for 15.8% of the total variance in predicting job satisfaction. In conclusion, medical radiation workers with a more positive attitude toward self-protection against radiation were more satisfied with their jobs. In radiation environments, improving staff attitudes toward their safety may be considered as a key strategy to increase job satisfaction. En conclusion, les travailleurs exposés aux rayonnements médicaux ayant une attitude plus positive vis-à-vis du fait de se protéger étaient plus satisfaits de leur travail. Dans des environnements à rayonnement, améliorer la disposition du personnel à se protéger peut être considéré comme une stratégie clé pour augmenter la satisfaction au travail.
Introduction
Working with radiation can be hazardous if protective and preventive measures are not observed and safety regulations are not taken into account (1) . The International Commission on Radiological Protection (ICRP) as a primary body in protection against ionizing radiation classifies exposure in three categories: occupational exposure including dose limits for radiation workers, public exposure, and medical exposure. According to the ICRP, socioeconomic factors are important for limiting radiation exposure to as low as reasonably achievable (2) . In addition, socioeconomic factors are essential features of job satisfaction. A complex interaction of several factors affects job satisfaction. Based on previous studies, the most common factors include the characteristics of the job, interaction with co-workers, immediate supervisor, job promotion and salary (3) . It seems that manipulating these variables may increase or decrease the level of job satisfaction among employees. Job satisfaction can improve productivity and quality of life, reduce absenteeism, burnout and staff turnover, and improve quality of patient care as well as occupational safety (4) .
Medical radiation workers are exposed to low-dose ionizing radiation through multiple sources and this situation compromises their health and safety (5) . Radiation protection (RP) is one of the main factors that should be considered to protect employees' health and safety (6) . A major part of health and safety protection at work is the core activities that employees need to carry out to maintain their own safety (7) .
Previous research has indicated that job satisfaction is affected by improving skills and competencies of employees through participation in professional development and career advancement, and by safety at work (8) . Only a few studies have addressed the relationship between job satisfaction and radiation workers' knowledge, attitude and practice (KAP) regarding protecting themselves against radiation in the Islamic Republic of Iran and worldwide. Therefore, the aim of the present study was to analyse whether RP-KAP of Iranian medical radiation workers can predict their level of job satisfaction.
Methods

Study population and data collection
This cross-sectional survey was conducted in Tehran University of Medical Sciences (TUMS), Islamic Republic of Iran from May to November 2014. All radiation workers in all 16 governmental referral hospitals affiliated to TUMS, comprising physicians, nurses and technologists, were asked to complete a comprehensive questionnaire anonymously. We used the census sampling method and one of the researchers distributed the questionnaires by hand at the workplaces of the participants. Participants completed the questionnaires within a maximum of 12 minutes. In total, 530 of 720 questionnaires were returned, representing a response rate of 73.6%.
Participants gave written informed consent after receiving information about the aims and protocol of the survey and they were assured regarding the confidentiality of their data. Participation in this study was voluntary and the participants could stop the data collection process at any time. The Medical Ethics Committee of TUMS approved the research.
Measures
The research instrument was a self-administered questionnaire that included 3 sections. The first section was general characteristics of the participants: sex, age, educational level, marital status, years of experience working with radiation, field of study at the university including radiology or other fields in medical education, and participation in in-service training programmes over the past year. The second section was a modified version of the Job Descriptive Index (JDI) as a cognitive job satisfaction measure, which was first developed by Smith et al. (9) . The JDI included 5 subscales: the nature of the work itself (10 questions); attitudes towards supervisors (8 questions); relations with co-workers (10 questions); opportunities for promotion (5 questions); and payment (6 questions). All 39 questions of the JDI were measured using 5-point Likert scales from least (score 1) to highest (score 5) occupational satisfaction. The score of each subscale and total job satisfaction for each participant were calculated by the following equations (9):
Construct validity and reliability of the Iranian version of the JDI questionnaire (Cronbach's α = 0.94) was already approved (10) .
The third section was a 32-item questionnaire consisting of 13 questions to evaluate RP knowledge, 13 questions about attitude and 6 questions related to practice, developed based on the most common experiences and issues that researchers encountered, as well as approved protocols and radiation safety guidelines. To evaluate content validity of the questionnaire, the content validity ratio (CVR) and content validity index (CVI) were used. Ten experts with different educational backgrounds (including educational planning, epidemiology, radiology and occupational health) assessed the questionnaire content in terms of asking the right questions and avoid ing ambiguity. The CVR of the questionnaire constructs was 0.61-0.76 and CVI structure was 
Data analysis
All data was analysed using SPSS version 21. We used descriptive statistics to describe our populations' general characteristics. We compared quantitative variables between two groups using the Mann-Whitney U test. We set total job satisfaction as a dependent variable in a multiple linear logistic model to find predictors of higher job satisfaction scores only for the significant factors in univariate analysis. Total job satisfaction was categorized into 2 levels: low satisfaction (scores 1-3) and high satisfaction (scores 3.1-5).
Results
Five hundred and thirty radiation workers participated in this study. There were 341 women (64.3%) and 189 men (35.7%), with a mean age (SD) of 33.7 (15.7) years. Three hundred and forty-seven (65.5%) participants were married and 183 (34.5%) were unmarried. Three hundred and twentythree (61%) had a degree in radiology and 207 (39%) were other medical specialists who worked professionally with radiation. Level of education was: bachelor's degree (70.6%), lower than bachelor's degree (18.7%) and higher degree (10.7%). The participants had a mean (SD) 9.2 (7.5) years experience with radiation, and 335 (63.2%) had undertaken in-service training and 195 (36.8%) had not. Analysis of responses to each subscale of the JDI questionnaire indicated the levels of job satisfaction. A score of 1-3 represented low satisfaction and a score of 3.1-5 high satisfaction. A high percentage of participants, regardless of profession, felt unsatisfied with the nature of their work (50.6%), their supervisors (41.5%), interaction with their colleagues (33.6%), opportunities for promotion (84.2%), and payment (91.5%). More than half of respondents (53.5%) perceived job dissatisfaction.
General characteristics were not associated with participants' satisfaction with opportunities for promotion and interaction with their colleagues (Table  1) . Radiation workers with a degree in radiology were less satisfied with their supervisors and nature of their work and more satisfied with their payment. In addition, there was no relationship between job training and subscales of job satisfaction, except attitudes towards supervisors (P = 0.04).
Radiation workers who had more years of experience with radiation were significantly satisfied with their coworkers (r = 0.14, P = 0.002), however, they were less satisfied with opportunities for promotion (r = 0.1, P = 0.03) ( Table 2) .
The relationship between self-rated RP-KAP and job satisfaction showed that a more positive attitude toward selfprotection was associated with higher total job satisfaction (P < 0.001) and with all its subscales, including nature of the work (P < 0.001), interaction with colleagues (P = 0.006), attitudes towards supervisors (P = 0.009), opportunities for promotion (P = 0.017) and payment (P < 0.001) ( Table 3) .
Additional linear logistic regression was conducted to assess the ability of significantly correlated factors such as marital status, in-service training, field of study, levels of education, years of work experience with radiation, as well as RP-KAP to predict job satisfaction (Table 4 ). Significant predictors including positive attitude toward self-protection against radiation, higher levels of education and being married. The R 2 of the linear regression model was 0.158 (F = 12.5, P < 0.001). Field of study (P = 0.013), in-service training during last year (P = 0.1) and years of experience with radiation (P = 0.7) were not associated with job satisfaction.
Discussion
The major focus of this study was an analysis of the link between radiation workers' job satisfaction and their RP-KAP about protecting themselves against radiation in governmental referral hospitals affiliated to TUMS. More than half of all radiation workers felt total dissatisfaction. Consistent with our study, Magnavita et al. (11) declared that only 49% of diagnostic radiologists were satisfied with their jobs. Another study among oncology staff in radiation oncology departments in New Zealand found a high level of job satisfaction (3.75 mean score out of 5) (12) . A 2013 study of Japanese radiologists reported that 67.8% respondents were very or somewhat satisfied with their current job (13) . Job satisfaction is a subjective and attitudinal issue that is influenced by individuals' wants, desires and many cultural and socioeconomic factors, so it varies from person to person. Furthermore, measuring job satisfaction can be challenging and there is no general agreement on the best and standard method of measurement.
Among the 5 subscales of the JDI questionnaire, the highest level of dissatisfaction was observed for payment and promotion. Other dissatisfiers, in order, were the nature of the work, supervisors and co-workers. Previous research about the most common dissatisfiers support our findings (13) . Our participants were more satisfied with interaction with their co-workers than the other subscales. In line with the present survey, another study showed that one of the most common sources of professional satisfaction was the appreciation shown by radiologists' supervisors and colleagues (14) . In the study of Graham et al. (15) , one of the most important sources of job satisfaction was "being perceived to perform the duties properly by co-workers". Another study of job satisfaction level among 8 healthcare profession groups indicated that radiation workers were more satisfied in terms of supervision, co-workers, and the nature of the work (16) . That study found significant differences in terms of satisfaction related to promotion, supervision, co-workers and the nature of the work, but not in terms of payment. Our findings suggested that administrators could affect satisfaction by defining a reward system and ways to pay fair salaries, as well as facilitating job promotion for eligible radiation workers. Employers often have limited financial capacity to increase salaries and their budget may not meet the satisfaction of all employees. However, promotions are not necessarily limited to pay increases and can be awarded based on employees' interests and values. Examples of promotion include offices with more advanced facilities and space; acknowledgement and positive feedback to perform a worthy activity; respect; highly valuing the position occupied by employees and increasing authority over co-workers. Workers' expectation of job promotion has an important role in the effectiveness of promotion and increasing occupational satisfaction. In addition, promotion may mitigate the impact of dissatisfaction caused by low payments resulting from the limited financial capacity of employers. In the present study, participants were more satisfied with their co-workers, supervisors and the nature of their work. It seems that these factors are harder to manipulate and require a large investment of time and money.
Although most respondents were dissatisfied in terms of payment, participants with a degree in radiology were more satisfied. In contrast, despite the high satisfaction in terms of the nature of the work and supervisors among all participants, respondents with a degree in radiology reported less satisfaction. 
‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫و‬ ‫الثاين‬ ‫املجلد‬ ‫العارش‬ ‫العدد‬
A possible explanation is that graduates in radiology are interested in their jobs and low payments are tolerable. However, they may have more information about their workplace hazards, especially the potential risk of radiation exposure, and it seems they are more concerned regarding the nature of their job. Moreover, they expect supervisors to try their best to mange workplace hazards where appropriate, control the quality of equipment, and take responsibility for occupational health and safety. Therefore, dissatisfaction with work conditions and supervisors may be more likely. Neither total job satisfaction nor its subscales were related to sex, which was similar to previous studies (3, 17) . In addition, in-service training was not linked to total job satisfaction, which was also consistent with previous research (18) . However, a previous study reported that in-service training and rewarding employees' performance and competence with promotion led to greater job satisfaction (19) . The lack of association between in-service training and total job satisfaction has several possible explanations. First, healthcare workers in the hospitals in our study were traditionally encouraged to participate in in-service training, which was neither perceived necessary by them nor planned based on their educational needs. Second, training programmes that were not related to employees' main tasks might have underestimated the worth of the most important performance criteria, and consequently, dissatisfaction might have increased. Third, most of the training programmes used ineffective methods that were not in accordance with employees' learning style. Therefore, in-service training did not attract participants.
According to the regression analysis, job satisfaction and radiation workers' attitude toward self-protection were associated. From practical and research perspectives, employees' attitudes, opinions and concepts regarding various aspects of their job and work environment influence their job satisfaction (20) . This is in line with previous research, which revealed that workers with higher safety perception expressed more job satisfaction compared to others (21) . Radiation is considered to be an external factor that contributes to difficult working conditions. Workers with difficult working conditions have lower job satisfaction compared to those with normal working conditions (22) . Improvement of safety at work, providing protective equipment and information, and urging employees to follow safety rules and procedures ensure a safe working environment, and reduce negative attitudes toward safety and unnecessary fear and anxiety over radiation exposure. In this regard, workers who perceive their workplace as safe experience lower levels of occupational anxiety and face fewer hazards (23) . Further research has revealed that job-related anxiety and negative attitudes in the workplace are among the variables that adversely correlate with the level of job satisfaction (24) . Therefore, improving attitudes of radiation workers toward their safety may be one of the effective strategies to increase job satisfaction. Our findings showed that RP-KAP did not predict job satisfaction. Previous studies have found that constant professional development and improving staff capabilities in the workplace are principal sources of job satisfaction (25, 26) . In addition, Abushaikha and SacaHazboun have revealed that providing opportunities for professional development increases job satisfaction (27) . Kaila has found that behaviour-based safety leads to higher job satisfaction (28) . On the contrary, Hayes et al. have reported that management safety practices and supervisor safety subscales are good predictors of job satisfaction but workers' safety is not (23) . Another study investigating the link between job satisfaction and workers' safety performance has shown that workers with greater job satisfaction are often safer workers. Conversely, safe workers are not necessarily satisfied (29).
We found that higher level of education was among 3 factors that predicted job satisfaction. This result was expected because attaining a higher university degree compared to lower degrees contributes to a feeling of coherence, success at work, personal growth and self-respect, self-realization and intrinsic motivation. The combination of all these factors contributes to generating a sense of job satisfaction.
We found that marital status was a predictor contributing to job satisfaction. The relationship between these 2 variables has been extensively investigated. However, there is controversy about their relationship. In some investigations, married employees experienced a higher level of job satisfaction than their unmarried co-workers (30) , while in others, marital status did not predict job satisfaction (31) . The positive relationship between the 2 variables in the present study may have several explanations. First, marriage imposes certain responsibilities and makes a permanent job offer a top priority. Therefore, employees, in many cases, try to cope with their job conflicts, adjust them, or resolve any workplace problems. As a result, job satisfaction increases. Second, married employees have opportunities to receive support or advice from their family to mediate job conflicts. The result can be increased job satisfaction.
This study had some limitations. Job satisfaction has a subjective nature and depends on employees' wants, desires and opinions. Therefore, it varies from person to person and its predictors in each society and organization are difficult to predict. Surveys such as ours assess a small set of potentially related variables and can only provide managers with specific information related to their own working environment. Therefore, there is no one-size-fits-all plan to improve occupational satisfaction. In this regard, it is noteworthy that, the low level of total R 2 of the regression model assessing predictors of job satisfaction did not neutralize other significant predictors. This means there are more factors affecting job satisfaction and further research is needed to identify them. In addition, job satisfaction is a state of mind, so it is not a constant feeling. Assessment of its influencing factors and the magnitude of each one over time can provide organizations with clues to plan programmes in order to increase employees' satisfaction. Therefore, measuring job satisfaction using longitudinal methods is more useful and recommended. Furthermore, it was not possible to evaluate content, structure and effectiveness of previous RP training programmes. Interventional studies to assess the effectiveness of RP training programmes and their relationship with job satisfaction are recommended.
In conclusion, job dissatisfaction among medical radiation workers was high. Job satisfaction is multifaceted and is influenced by more than just a single element. RP attitude, marital status and level of education were found to influence job satisfaction. Future studies can help to find other factors that influence job satisfaction and improve employees' feelings regarding their work environment. It is hoped that this study will serve as an important platform for future detailed surveys and the findings will encourage radiology managers and administrators to find useful means to improve radiation workers' safety and job satisfaction in working lives. Funding: This research was financially supported by the Vice-Chancellor for Research of TUMS through contract no. 93-02-109-25389. Competing interests: None declared.
